Decades of research confirm that children and adolescents in out-of-home care (foster family, residential care) have much greater health care needs than their peers.
| INTRODUC TI ON
Studies from Scandinavia, the UK and the United States show that 3-6 per cent of all children will be placed in societal out-ofhome care (OHC; foster family and residential care) before the age of 18. 1-4 Eurochild (2010) estimated that in the EU-countries, around one million children were in OHC on a given day. 5 For decades, studies from Europe, North America and Australia have consistently reported that these children have significantly greater health problems and greater health care needs than their peers in the general population. This applies not only to somatic health, 6, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [19] [20] [21] [22] [23] [24] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] but also to dental health 18, 26, 27, 29, [38] [39] [40] [41] [42] and mental health. 7, 25, Children and adolescents in OHC comprise a vulnerable subpopulation, for whom society de facto has assumed parental responsibility (in loco parentis). However, despite extensive reporting of high rates of unmet health care needs, surprisingly, little seems to be known about effective strategies for provision of health care to children and adolescents in OHC.
In Nordic countries (Sweden, Denmark, Norway, Finland and Iceland) child welfare legislation and in the present review, OHC includes placement of severely anti-social children and adolescents in secure units and other forms of residential care.
| Promising initiatives
In a report to the EU-commission, the authors identified four promising models of 'good practice'. 73 Supplement S4 presents a summary of these models.
In this context, a systematic literature review was conducted, of studies evaluating models for delivery of health services to children in OHC.
| Purpose of the systematic review
The protocol for this systematic review was registered in PROSPERO CRD42016049484, available at https ://www.crd.york.ac.uk/prosp ero/ and was conducted as a project by the Swedish Agency for Health Technology Assessment and Assessment of Social Services (SBU). 74 The purpose was to evaluate organisational models for systematic delivery of health and dental care to children and adolescents in OHC, with special reference to the following questions:
• What are the effects of organisational models intended to ensure that OHC children receive health and dental care?
• Which are the core ethical, social and legal issues to be considered when selecting organisational models?
| MATERIAL S AND ME THODS
Eligibility (inclusion/exclusion) criteria were specified using the population, intervention, comparison and outcome approach (PICO).
| Inclusion criteria
Population: Children/adolescents to age 17 who are about to enter OHC or are already in OHC.
Intervention:
Organisational models for delivery of health and dental care to children and adolescents in OHC.
Control intervention: No restriction.
Efficacy Endpoints: Access to health and dental care.
Types of Studies:
Systematic reviews, randomised controlled trials (RCT) and non-randomised studies with pre-and post-measurement of outcome. 
| Exclusion criteria
Studies without a control group and without pre-and post-measurement of outcome. 
| Literature search and procedure

| Screening of abstracts search
Two pairs of authors screened the search results (title and abstract) independently, according to the defined inclusion and exclusion criteria. If at least one reviewer considered an abstract relevant, the paper was included and read in full text.
Key notes
• Children in out-of-home care have much greater health care needs than their peers.
• In our systematic literature review,no study with low or medium risk of bias was identified.
• Well-designed follow-up studies should be conducted following the implementation of models for health care delivery.
| Assessment of risk of bias and data extraction
The risk of bias was assessed with respect to selection, performance, detection, attrition, reporting and conflict of interest, according to the SBU standardised checklists for assessing how well studies meet basic quality criteria. This checklist is similar to the Cochrane checklist (http://www. cochr ane.org/). 75 For bias assessment regarding systematic reviews, the AMSTAR instrument was used. 76 The quality of included studies (ie risk of bias) was rated as high, moderate or low. Only studies with moderate to low risk of bias were considered for grading of scientific evidence and conclusions. Any disagreements with respect to the quality rating of individual studies were resolved by consensus within the reviewer group.
Thereafter, data were extracted from the included publications. All recorded extracted data were checked by the authors in pairs and were included only after consensus discussions. All decisions were documented.
| Grading of certainty
The quality of the evidence for outcome measures was assessed according to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system. 77 
| RE SULTS OF THE SYS TEMATI C RE VIE W
The database searches identified 14 576 abstracts. A further nine studies were identified through manual searching, giving a grand total of 14 585 papers. Figure 1 shows the total number of abstracts and studies identified in the searches.
| Systematic reviews
With respect to systematic reviews of studies investigating the effects of organisational models for provision of health and dental care to children and adolescents in OHC, no reviews with low or medium risk of bias were identified.
| Primary studies
With respect to primary studies of the effects of organisational models for provision of health and dental care to children and adolescents in OHC, no studies with low or medium risk of bias were identified. Excluded full-text papers are described with full reference and reason for exclusion in Supplement S2.
| Excluded studies of interest
Supplement S3 includes a description of studies that did not meet the inclusion and quality criteria overall, but which may still be of interest. There were a few studies of quasi-experimental design which did not meet the inclusion criteria. Other studies of potential interest were cohort studies with pre-and post-measurement, time-series studies without a comparison group and studies for validation and testing of standardised instruments. However, the results of these studies should be interpreted with caution, as the study designs may increase the risk of bias. Although Swedish children in OHC are included in the universal health care system, including free preventive child health care and dental health care, several studies have indicated that they are not well served by this system. 26, 27, 29, 30 International research, summarised in a recent report to the EU-commission, has reported similar findings 73 . The consequence is that the health care needs of children in OHC are often neglected, and the children are thereby denied their right to the best attainable health.
| D ISCUSS I ON
| Reasons for high rates of health problems
There are several possible reasons why children in OHC-and subsequently also as adults-have more health problems than their peers. 73 These include a history of abuse and neglect, parental neglect of health care needs, older children commonly failing to attend medical and dental appointments, parental mental health problems leading to genetic vulnerability, and poverty and stress leading to early adverse effects on health. Moreover, adverse childhood experiences have a cumulative effect, strongly linked to somatic and mental health problems. 73, 78, 79 However, there is also accumulated evidence of negative consequences attributable to a general lack of systematic routines for provision of health services in OHC, over-reliance on carer observations and even of neglect of health issues by child welfare authorities. 19, 26, 29, 30, [80] [81] [82] [83] [84] The instability of OHC (multiple placements/changes of residence over time are common) probably contributes significantly to this issue. 20, 81 Not everything can be blamed on the birth parents or on the children themselves.
Since the 1970s, researchers, paediatricians and others have recommended that child welfare and health authorities should develop regulations and models for systematically ensuring comprehensive health care (including preventive and dental health care) to children and adolescents in OHC. 73 There are promising initiatives, at national and local levels, but to date, these models have not been subjected to rigorous scientific evaluation. 
| Ethical, social and legal aspects
| A hypothetical organisational model
In the HTA-project conducted by the Swedish Agency for Health Technology Assessment and the Assessment of Social Services, a hypothetical organisational model was described and estimated cost calculated. 74 guidelines and legislation are to be more than 'fancy words'. 73 
| Need for further research
| CON CLUS ION
This systematic review of the literature failed to disclose any studies of adequate quality. It is therefore not possible to determine the effects of organisational models for providing health and dental care to children and adolescents in out-of-home care. Henceforth, when organisational models are implemented, well-conducted follow-up studies should be undertaken to evaluate their effects. There is also a need for studies that assess the prevalence of physical, dental and mental health problems and oral disease among children entering or already placed in out-of-home care.
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